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Carroll, Dana (1) 

CORPORATE SOURCE: (1) Dep. Biochemistry, Univ. Utah Sch. Med., Salt Lake 
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Malignant melanoma in patients treated for psoriasis with 
methoxsalen (psoralen) and ultraviolet A 
radiation (PUVA. 

Stern, Robert S. (1); Nichols, Khanh T.; Vakeva, Liisa H. 
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Potassium-resistant triple helix formation and improved 
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containing 7-deazaxanthine . 

Faruqi, A. Fawad; Krawczyk, Stephen H.; Matteucci, Mark 
Glazer, Peter M. (1) 

(1) Dep. Therapeutic Radiol., Yale Univ. Sch. Med., P.O. 

Box 208040, New Haven, CT 06520-8040 USA 

Nucleic Acids Research, (1997) Vol. 25, No. 3, pp. 



ISSN: 0305-1048. 
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istant triple helix formation and improved intracellular 
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Photogenotoxicity of skin phototumorigenic fluoroquinolone 
antibiotics detected using the comet assay. 
Reavy, Helen J.; Traynor, Nicola J.; Gibbs, Neil K. (1) 
(1) Photobiol. Unit, Ninewells Hosp., Dundee DDI 9SY UK 
Photochemistry and Photobiology, (1997) Vol. 66, No. 3, 

368-373. 

ISSN: 0031-8655. 
Article 
English 
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g the comet assay. 
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P53 mutation in squamous cell carcinomas from psoriasis 
patients treated with psoralen plus UVA (PUVA. 
Nataraj, Arun J.; Wolf, Peter; Cerroni, Lorenzo; 
Ananthaswamy, Honnavara N. (1) 

(1) Dep. Immunol., Univ. Texas M. D. Anderson Cancer 



1515 Hoieombe Blvd., Box 178, Houston, TX— 7-7,030 USA 
SOURCE: Jou'rnal of Investigative Dermatology, (1997) Vo]^t^^ 109, No. 
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Mammalian toxicity of 5-methoxypsoralen and 
8-methoxypsoralen, two compounds used in skin 
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Diawara, M. M. (1); Kulkosky, P.; Williams, D. E.; 



S.; Allison, T. G.; Martinez, L. A. 

(1) Dep. Biol., Univ. Southern Colorado, Pueblo, CO 81001 
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Journal of Natural Toxins, (1997) Vol. 6, No. 2, pp. 
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Photochemical and photobiological studies of a 
f uronaphthopyranone as a benzo-spaced psoralen 
analog in cell-free and cellular DNA. 

Adam, Waldemar (1); Mielke, Karsten; Saha-Moeller , Chantu 
R.; Moeller, Marianne; Stopper, Helga; Hutterer, Rudolf; 
Schneider, Friedemann W.; Ballmaier, Daniel; Epe, Bernd; 
Gasparro, Francis F.; Chen, Xinsheng; Kagan, Jacques 
(1) Inst. Org. Chem. , Univ. Wuerzburg, Am Hubland, D-97074 
Wuerzburg Germany 

Photochemistry and Photobiology, (1997) Vol, 66, No. 1, 
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Acute myeloid leukemia following psoralen with 
ultraviolet a therapy: A fluorescence in situ 

study. 

Kwong, Y. L. (1); Au, W. Y.; Ng, M. H. L. ; Chan, L. C; 
T. S. 

(1) Univ. Dep. Med., Professorial Block, Queen Mary Hosp., 



Pokfulam Rd., Hong Kong Hong Kong 
SOURCE: Cancer Genetics and Cytogenetics, (1997) Vol. 99, No. 1, 

pp. 11-13. 
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LANGUAGE: English 

TI Acute myeloid leukemia following psoralen with ultraviolet a 
therapy: A fluorescence in situ hybridization study. 
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Gene targeting using triple-helix-forming 

Faruqi, A. F.; Wang, G . ; Raha, M. ; Chan, P.; Seidman, M. 
M. ; Glazer, P. M. (1) 

(1) Dep. Therapeutic Radiol., Yale Univ. Sch . Med., P.O. 
Box 208040, 333 Cedar St., New Haven, CT 06520-8040 USA 
Feigner, P. L. [Editor]; Heller, M. J. [Editor]; Lehn, P. 
[Editor]; Behr, J. P. [Editor]; Szoka, F. C, Jr. 
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TI Gene targeting 



(1996) pp. 47-55. ACS Conference Proceedings Series; 
Artificial self-assembling systems for gene delivery. 
Publisher: American Chemical Society Marketing Division, 
Room 205, 1155 16th St. N.W., Washington, DC 20036, USA. 
Meeting Info. : Two Conferences by the Cambridge Healthteck 
Institute Wakefield, Massachusetts, USA September 28-29, 
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ISBN: 0-8412-3415-9. 
Book; Conference 
English 

using triple-helix-forming oligonucleotides. 
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Mutagenesis by third-strand-directed 
psoralen adducts in repair-deficient human cells: 
High frequency and altered spectrum in a xeroderma 
pigmentosum variant. 

Raha, Manidipa; Wang, Gan; Seidman, Michael M.; Glazer, 
Peter M. (1) 

(1) Dep. Therapeutic Radiol., Yale Univ. Sch. Med., PO Box 
208040, New Haven, CT 06520-8040 USA 

Proceedings of the National Academy of Sciences of the 
United States of America, (1996) Vol. 93, No. 7, pp. 
2941-2946. 
ISSN: 0027-8424. 
Article 
English 

Mutagenesis by third-strand-directed psoralen adducts 
in repair-deficient human cells: High frequency and altered spectrum in a 
xeroderma pigmentosum variant. 
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monoadducts in a human cell extract. 



AUTHOR {S} : Thomas, David C; Svoboda, Daniel L.; Vos, Jean-Michel H, 

(1); Kunkel, Thomas A. 

(1) UNC Lineberger Comprehensive Cancer Cent., Sch. Med., 
Univ. North Carolina, Chapel Hill, NC 27599-7295 USA 
Molecular and Cellular Biology, {1996} Vol. 16, No. 5, pp. 
2537-2544. 
ISSN: 0270-7306. 
Article 
English 
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Angular f uroquinolinones , psoralen analogs: Novel 
antiproliferative agents for skin diseases: Synthesis, 
biological activity, mechanism of action, and 
computer-aided studies, 

Rodighiero, Paolo; Guiotto, Adriano (1); Chilin, Adriana; 
Bordin, Franco; Baccichetti, Francarosa; Carlassare, 
Francesco; Vedaldi, Daniela; Caffieri, Sergio; Pozzan, A.; 
Dall'acqua, Francesco 

(1) Dep. Pharmaceutical Sci., Via Fr. Marzolo 5, 1-35131 
Padova Italy 

Journal of Medicinal Chemistry, (1996) Vol. 39, No, 5, pp. 
1293-1302. 
ISSN: 0022-2623. 
Article 
English 

Angular f uroquinolinones , psoralen analogs: Novel 
antiproliferative agents for skin diseases: Synthesis, biological 
activity, mechanism of action, and computer-aided studies. 
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Triplex-mediated, in vitro targeting of psoralen 
photoadducts within the genome of a transgenic mouse. 
Gunther, Edward J.; Havre, Pamela A.; Gasparro, Francis 

Glazer, Peter M. (1) 

(1) Dep. Ther. Radiol., Yale Univ. Sch. Med., P.O. Box 
208040, 333 Cedar St., New Haven, CT 06520-8040 USA 
Photochemistry and Photobiology, (1996) Vol. 63, No. 2, 



207-212. 
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Article 
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photolesions leaves a highly specific signature at an 
endogenous human locus. 

Laguerbe, A.; Guillouf, C; Moustacchi, E. ; Papadopoulo, 



CORPORATE SOURCE: URA 1292, CNRS, Inst. Curie-Biologie, Paris France 
SOURCE: Mutation Research, (1996) Vol. 350, No. 3, pp. 205. 

Meeting Info. : 25th Annual Meeting of the European 
Environmental Mutagen Society Noordwi j kerhout , Netherlands 
June 18-23, 1995 
ISSN: 0027-5107. 
Conference 
English 

The mutagenic processing of psoralen photolesions 
leaves a highly specific signature at an endogenous human locus. 



DOCUMENT TYPE: 
LANGUAGE : 
TI 



L5 ANSWER 15 OF 42 BIOSIS COPYRIGHT 2001 BIOSIS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



helix . 
AUTHOR (S) : 
CORPORATE SOURCE 



1995:510766 BIOSIS 
PREV199598515816 

Altered repair of targeted psoralen photoadducts 

in the context of an oligonucleotide-mediated triple 



Wang, Gan; Glazer, Peter M, (1) 

(1) Dep. Therapeutic Radiol., Yale Univ. Sch. Med., New 
Haven, CT 06520-8040 USA 

Journal of Biological Chemistry, (1995) Vol. 270, No. 38, 
pp. 22595-22601, 
ISSN: 0021-9258. 
Article 
English 

Altered repair of targeted psoralen photoadducts in the context 
of an oligonucleotide-mediated triple helix. 
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Targeted mutagenesis in mammalian cells mediated 

by intracellular triple helix formation. 

Wang, Gan; Levy, Dan D.; Seidman, Michael M.; Glazer, 



M. (1) 

(1) Dep. Therapeutic Radiol, Yale Univ. Sch. Medicine, 333 
Cedar St., New Haven, CT 06510 USA 

Molecular and Cellular Biology, (1995) Vol. 15, No. 3, pp. 
1759-1768. 
ISSN: 0270-7306. 
Article 
English 

Targeted mutagenesis in mammalian cells mediated by 
intracellular triple helix formation. 
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Mutagenicity and specific mutation ' spectrum 

induced by 8-methoxypsoralen plus a low dose of UVA in the 

hprt gene in diploid human fibroblasts. 

Chiou, Chiuan-Chian; Yang, Jia-Ling 

Inst. Biomedical Sciences, National Tsing Hua Univ., 
Hsinchu 300 Taiwan 

Carcinogenesis (Oxford), (1995) Vol. 16, No. 6, pp. 

1357-1362. 

ISSN: 0143-3334. 

Article 

English 



TI Mutagenicity and specific mutation spectrum induced by 

8-methoxypsoralen plus a low dose of UVA in the hprt gene in diploid 

human 

fibroblasts . 
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well as cross-links. 

Gunther, Edward J.; Yeasky, Toni M. ; Gasparro, Francis P.; 
Glazer, Peter M. (1) 

(1) Dep. Therapeutic Radiol., Yale Univ. Sch. Med., P.O. 
Box 208040, New Haven, CT 06520-8040 USA 
Cancer Research, (1995) Vol. 55, No, 6, pp. 1283-1288. 
ISSN: 0008-5472. 
Article 
English 

Mutagenesis by 8-methoxypsoralen and 5-methylangelicin 
photoadducts in mouse fibroblasts: Mutations at cross-linkable sites 
induced by monoadducts as well as cross-links. 
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Elimination of potential mutagenicity in platelet 
concentrates that are virally inactivated with 
psoralens and ultraviolet A light. 

Margolis-Nunno, H. (1); Robinson, R. ; Ben-Hur, E.; 
S.; Orme, T.; Horowitz, B, 
(1) Lindsley F. Kimball Res. Inst., 
E. 67th St., New York, NY 10021 USA 
Transfusion (Bethesda) , (1995) Vol. 
855-862. 

ISSN: 0041-1132. 
Article 
English 

potential mutagenicity in platelet concentrates 
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Blood Cent. , 310 
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Targeted mutagenesis in mammalian cells mediated 

by intracellular triple helix formation: A new approach to 

gene therapy. 

Wang, Gan (l); Levy, Dan D.; Seidman, Michael M, ; Glazer, 
Peter M. (1) 

(1) Dep. Ther. Radiol., Yale Univ. Sch. Med., 333 Cedar 
St., New Haven, CT 06510 USA 

Journal of Cellular Biochemistry Supplement, (1995) Vol. 
No. 21A, pp. 386. 

Meeting Info.: Keystone Symposium on Gene Therapy and 
Molecular Medicine Steamboat Springs, Colorado, USA March 
26-April 1, 1995 



ISSN: 0733-1959. 
DOCUMENT TYPE: Conference 
LANGUAGE: English 

TI Targeted mutagenesis in mammalian cells mediated by 

intracellular triple helix formation: A new approach to gene therapy. 
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Triple helix directed psoralen adducts induce a 

low frequency of recombination in an SV40 shuttle vector. 

Sandor, Zoltan (1); Bredberg, Anders 

(1) Dep. Med. Microbiol., Univ. Lund, General Hosp., S-214 
01 Malmo Sweden 

Biochimica et Biophysica Acta, (1995) Vol. 1263, No. 3, 
235-240. 

ISSN: 0006-3002. 

Article 

English 

directed psoralen adducts induce a low frequency of 
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Genotoxic potential of psoralen cross-links 
versus monoadducts in normal human lymphoblasts . 
Laquerbe, A. {1); Moustacchi, E.; Papadopoulo, D. 
(1) Inst. Curie-Biologie, URA 1292 CNRS, 26 rue d'Ulm, 
75231 Paris, Cedex 05 France 

Mutation Research, (1995) Vol. 346, No. 3, pp. 173-179. 

ISSN: 0027-5107. 

Article 

English 
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Mutagenesis in mammalian cells by 

8-methoxypsoralen, 5-methylangelicin, and psoralen 

-conjugated triplex-forming oligonucleotides. 

Glazer, P. M. (1); Gasparro, F. P.; Wang, G.; Gunther, E. 

J. 

(1) Dep. Therapeutic Radiol., Yale Sch. Med., P.O. Box 
208040, New Haven, CT 06520 USA 

Photochemistry and Photobiology, (1995) Vol. 61, No. 5 
SUPPL., pp. 84S. 

Meeting Info. : 23rd Annual Meeting of the American Society 

for Photobiology Washington, D.C., USA June 17-22, 1995 

ISSN: 0031-8655. 

Conference 

English 
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icin, and psoralen-conjugated triplex- forming 

des . 
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The mutagenic progressing of psoralen 

photolesions leaves a highly specific signature at an 
endogenous human locus . 

Laquerbe, Agnes; Guillouf, Christel; Moustacchi, Ethel; 
Papadopoulo, Dora (1) 

(1) URA 1292 du CNRS, Inst. Curie Section Recherche, 26 



d'Ulm, 75231 Paris, Cedex 05 France 

Journal of Molecular Biology, (1995) Vol. 254, No. 1, pp. 
38-49. 

ISSN: 0022-2836. 
Article 
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TI The mutagenic progressing of psoralen photolesions 

leaves a highly specific signature at an endogenous human locus. 



SOURCE: 



DOCUMENT TYPE; 
LANGUAGE : 



L5 ANSWER 25 OF 42 BIOSIS COPYRIGHT 2001 BIOSIS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE: 



DOCUMENT TYPE: 
LANGUAGE : 



1994 :390592 BIOSIS 
PREV199497403592 

Repair of triple helix directed psoralen adducts 
in human cells. 

Sandor, Zoltan (1); Bredberg, Anders 
(1) Dep. Med. Microbiol., Lund Univ., General Hosp. 
01 Malmo Sweden 

Nucleic Acids Research, (1994) Vol. 22, No. 11, pp. 

2051-2056, 

ISSN: 0305-1048. 
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S-214 



TI Repair of triple helix directed psoralen adducts in human cells. 
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Pani, B.; Barbisin, M.; Russo, E. (1); Tamaro, M . ; 
Baccichetti, F. ; Carlassare, F.; Marzano, C; Rodighiero, 
P.; Bordin, F. 

(1) Dip. de Biochim., Biosfisica e Chimica delle 



Univ. di Trieste, Via Giorgieri 1, 1-34127 Trieste Italy 
Mutation Research, (1994) Vol. 311, No. 2, pp. 277-285. 
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TI DNA damage and topoisomerase II inhibition induced by a benzopsoralen 
derivative . 
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TI Mutation specificity of 3-methoxypsoralen plus two does of UVA 
irradiation 

in the hprt gene in diploid human fibroblasts. 



L5 ANSWER 28 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE: 



SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 
TI The study on 
melanocytes 



42 BIOSIS COPYRIGHT 2001 BIOSIS 
1994:230968 BIOSIS 
PREV199497243968 

The study on the effects of psoralen derivatives 
on epidermal melanocytes in C57BL mice after topical 
photochemotherapy . 

Lee, Seung Min (1); Hann, Seung Kyung; Park, 
(1) Dep. Dermatol., Yonsei Univ. Coll. Med., 
Korea 

Annals of Dermatology, (1994) Vol. 6, No. 1, 
ISSN: 1013-9087. 
Article 
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the effects of psoralen derivatives on epidermal 
in C57BL mice after topical photochemotherapy. 



Yoon Kee 
Seoul South 

pp. 1-8. 
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Targeted mutagenesis of simian virus 4 0 DNA 
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Targeted mutagenesis of simian virus 4 0 DNA mediated by a triple 
helix-forming oligonucleotide. 
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UV-induced mutations in a shuttle vector replicated in 
repair deficient trichothiodystrophy cells differ with 
those in genetically-related cancer prone xeroderma 
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Madzak, Catherine; Armier, Jacques; Stary, Anne; 
Daya-Gros jean, Leela; Sarasin, Alain (1) 

(1) Lab. Molecular Genet., Inst. Recherches Scient if iques 
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Carcinogenesis (Oxford), (1993) Vol. 14, No. 7, pp. 
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suspensions. 

Wagner, Stephen J. (1); white, Randy; Wolf, Ludwig; 
Chapman, John; Robinette, Daniel; Lawlor, Timothy E.; 

Roger Y. 

(1) American Red Cross Blood Serv., .^.^.^u^ 
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Photochemistry and Photobiology, (1993) Vol. 57^ No. 
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Novel psoralens with enhanced UVA dependent inactivation of 
human immunodeficiency virus and reduced mutagenicitv in the 
absence of UVA light. 
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Sage, E.; Drobetsky, E. A.; Moustacchi, E. 

CNRS URA 1292, Inst. Curie-Section de Biologie, 26 rue 
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TI 8-Methoxypsoralen induced mutations are highly targeted at crosslinkable 
sites of photoaddition on the non-transcribed strand of a mammalian 
chromosomal gene. 
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Phototoxic coumarins in limes. 

Nigg, H. N. (1); Nordby, H. E.; Beier, R. C; Dillman, A. 
Macias, C.; Hansen, R. C. 

(1) Citrus Res. Education Center, Univ. Fla., IFAS, 700 
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Psoralen photochemotherapy (PUVA) and pregnancy. 
Gunnarskog, Jan G.; Kallen, A. J. Bengt; Lindelof, Bernt 
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Dep. Dermatology, Karolinska Hosp., S-104 01 Stockholom 
Sweden 

Archives of Dermatology, (1993) Vol. 129, No. 3, pp. 
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Mutation Research, (1993) Vol. 294, No. 2, pp. 167-177. 
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TI Molecular spectrum of mutations induced at the HPRT locus by a 

cross-linking agent in human cell lines with different repair 
capacities . 
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TI Cytogenetic evidence for differences in DNA incision activity in 
xeroderma 

pigmentosum group A, C and D cells after X-irradiation during G-2 phase. 
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its extracts. 
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Article 
English 
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1997:121398 CAPLUS 
126: 127852 

Triple helix-forming oligonucleotide conjugates with 
mutagens for induction of site-specific 
recombination 

Glazer, Peter M.; Lin, L. Michael; George, Jay 

Yale University, USA; Oncorpharm, Inc. ' 

PCT Int. Appl., 4 8 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



SE 



WO 9641008 Al 19961219 

W: AU, BR, CA, CN, CZ, FI, 

UA, AM, AZ, BY, KG, KZ, 

RW: AT, BE, CH, DE, DK, ES, 



US 5776744 
AU 9660995 
EP 871771 
R: AT, 
IE, 

PRIORITY APPLN. 



BE, 
FI 
INFO. : 



A 19980707 
Al 19961230 
Al 19981021 
CH, DE, DK, ES, 



HU, 
MD, 
FI, 



FR, 



APPLICATION NO. DATE 

WO 1996-US9424 19960606 <-- 

IL, JP, KP, KR, MX, NO, NZ, SG, 
RU, TJ, TM 

FR, GB, GR, IE, IT, LU, MC, NL, 



SK, 
PT, 



US 1995-467126 19950607 
AU 1996-60995 19960606 <-- 
EP 1996-918306 19960606 
GB, GR, IT, LI, LU, NL, SE, MC, PT, 



US 1995-467126 19950607 
WO 1996-US9424 19960606 
AB A method of inducing homologous recombination by site-specific induction 
of DNA damage is described. The method uses two introduced DNAs : one is 

a 

mutagen- linked single-stranded oligonucleotide capable of 
specifically binding to double-stranded DNA to form a triple-stranded 
helix, and the second is a donor DNA fragment capable of undergoing 
homologous recombination with DNA targeted by the oligonucleotide. The 
oligonucleotide brings the mutagenic moiety to the desired site 
and the damage caused by the mutagen stimulates DNA repair with 
the formation of recombigenic free ends. The method is demonstrated by 
using psoralen conjugates to induce recombination of the supF 



gene in COS cells. A recombination frequency with viral donor DNA of 
36.3% was obsd. 
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Strand specificity of mutagenic bypass 
replication of DNA containing psoralen 
monoadducts in a human cell extract. 

Thomas, David C; Svoboda, Daniel L.; Vos, Jean-Michel H. 
(1); Kunkel, Thomas A. 

(1) UNC Linebjerger—Compr.ehensive Cancer Cent., Sch. Med,, 
Univ.^N5rth Carolina, Chap"erirrri-7--NC 27 5 99-72 95 USA 
Mo^^cular and Cellular Biology, (1996~r^ol. 16, No. 5, pp 

2^^,2^44-. — 

ISSN: 0'270-7306. . ry 

Article CyiG^^-C- 
English 

Psoralens are mutagenic compounds of vegetable origin 
that are used as photosensitizing agents in the treatment of various ski 
diseases, blood cell cancer, and autoimmune disorders. To study the 
mechanism of mutagenicity of psoralens in humans, we 

examined the efficiency and fidelity of simian virus 40 origin-dependent 
replication in a human cell extract of Ml3mp2 DNA randomly treated with 
the psoralen derivative 4 ' -hydroxymethyl-4 , 5 ' , 8- 
trimethyl psoralen plus UVA irradiation. Replication of 
DNA treated with variable amounts of 4 ' -hydroxymethyl-4 , 5 ' , 8- 
trimethyl psoralen and a fixed UVA fluence was inhibited 
in a concentration-dependent manner. However, covalently closed 
monomer-length circular replication products were observed. Product 
analysis by renaturing agarose gel electrophoresis after cross-linking 
with 250- to 280-nm UV light indicated that approximately 1 of 9 
psoralen monoadducts was bypassed during in vitro replication. 
Introduction of product DNA into Escherichia coli to score replication 
errors m the lacZ-alpha reporter gene demonstrated that replication of 
the damaged DNA was more mutagenic than was replication of 
undamaged DNA. Sequence analysis of lacZ mutants revealed that 
damage-dependent replication errors were predominantly T cntdot A fwdarw 

C 

cntdot G transitions, transversions at C cntdot G base pairs, and 
deletions of single A cntdot T base pairs, the last occurring most 
frequently in homopolymeric runs. A comparison of error specificities 

with 

two substrates having the replication origin asymmetrically placed on 
opposite sides of the mutational target suggests that the lagging-strand 
replication apparatus is less accurate than the leading-strand 
replication 

apparatus for psoralen monoadduct-dependent deletion errors. A 

model is proposed based on the preferential loopout of the monoadducted 

base from the strand that templates retrograde discontinuous synthesis. 
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AUTHOR (S) : Rodighiero, Paolo; Guiotto, Adriano (1); Chilin, Adriana; 

Bordin, Franco; Baccichetti, Francarosa; Carlassare, 



Francesco; Vedaldi, Daniela; Caf fieri, Sergio; Pozzan, A.; 
Dall'acqua, Francesco 
CORPORATE SOURCE: (1) Dep. Pharmaceutical Sci . , Via Fr . Marzolo 5, 1-35131 
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SOURCE: Journal of Medicinal Chemistry, (1996) Vol. 39, No. 6, pp. 

1293-1302. 

ISSN: 0022-2623. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

AB With the aim of obtaining new potential photochemotherapeutic agents, 
having increased antiproliferative activity and decreased undesired 
effects, we have prepared some new f uroquinolinones . Two of them have 

been 

studied in detail: 1, 4, 6, 8-tetramethyl-2H-furo (2, 3-h) -quinolin-2-one (8), 
and 4, 6, 8, 9-tetramethyl-2H-furo (2, 3-h) quinolin-2-one (10). These 
compounds 

form a molecular complex with DNA, undergoing intercalation inside the 
duplex raacromolecule, as shown by linear flow dichroism. The complexed 
ligands, by subsequent irradiation with UV-A light, photobind with the 
macromolecule forming only monocycloadduct s with thymine with cis-syn 
configuration. In order to evaluate the electronic effects induced by the 
nitrogen atom in position 1 of 8, semiempirical calculations have been 
performed on both 4 , 5, 4 ' -trimethylangelicin (TMA) and 8. The 
results obtained do not clearly differentiate between the two molecules 
which, at this level of approximation, show the possibility of 
photoreaction with both the 3,4- and 8,9-olefinic bonds for 8 and the 

3,4- 

and 4 ' , 5 ' -bonds for TMA. In the lower energy conformation of intercalated 
8, the furan ring is turned toward the minor groove of the 
polynucleotide, 

in such a way that photoreaction of this ring with thymine is favored. 
These compounds unexpectedly inhibit DNA and RNA synthesis in Ehrlich 
cells, in the dark. They also show a strong photoantiprolif erative 
activity, 2 orders of magnitude higher than 8-methoxypsoralen (8-MOP), 

the 

most used drug for photochemotherapy . Their mutagenic activity 
on Escherichia coli is similar to that of TMA and 8-MOP. On the basis of 
these results, the compounds should deserve evaluation of their activity 
in the treatment of hyperprolif erative skin diseases. 
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A mutagenic, triplex-forming oligonucleotide and methods for it 

use are provided such that the oligonucleotide is chem. modified to 

incorporate a mutagen and forms a triple-stranded nucleic acid 

mol . with a specific DNA segment of a target DMA mol . Upon formation of 

the triplex, the mutagen is brought into proximity with the 

target ir.ol . and causes a mutation at a specific site. The mutation 

activates, inactivates, or alters the activity and function of the target 

mol. This process would allow the treatment of genetic disorders by gene 

therapy without the need for a viral vector. Thus, a psoralen 

(4 ' -hydroxymethyl-4, 5-, 8-trimethylpsoralen) was linked via a 

2-carbon linker arm to the 5 ' -phosphate of a 10-mer or 30-mer 

oligonucleotide targeted to the supF gene (an Escherichia coli amber 

suppressor tyrosine tRNA gene) for site-specific mutagenesis of 

the lambda phage genome, the pSPl89 SV40 vector, or SV4 0 DNA in monkey 

cells. After UVA irradn., sequence anal, of mutations in the target gene 
showed that almost all were in the targeted region, and 56% were the same 
T:A to A:T transversion at the targeted base pair with a frequency of 
0.233% in lambda phage. Targeted mutagenesis occurred even more 
efficiently in mammalian cells (6% of SV40 genomes) than in bacteria. 



L9 ANSWER 5 OF 35 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR: 

CORPORATE SOURCE: 

SOURCE: 

COUNTRY: 
DOCUMENT TYPE: 
FILE SEGMENT: 



Orme 



EMBASE COPYRIGHT 2001 ELSEVIER SCI. B.V. 
95321045 EMBASE 
1995321045 

Elimination of potential mutagenicity in platelet 
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Background: For virus sterilization of platelet concentrates (PCs), 
treatment with aminomethyltrimethyl psoralen (AMT) and 

long-wavelength ultraviolet A light (UVA) has shown efficacy. It has been 
found that treatinent with 50 pg per mL of AMT and 38 J per cm2 of UVA in 
the presence of 0.35-mM rutin efficiently kills viruses while maintaining 
platelet integrity. There is, however, concern about the mutagenic 
potential of psoralens and UVA ( PUVA) -treated PCs. Study Design 



and Methods: Adsorption of PUVA-treated PCs with a hydrophobic resin 
containing C18 as the ligand was used for AMT removal, which was 
quantitated by the use of radioactive AMT. PUVA-treated PCs, with and 
without C18 treatment, were examined for solution pH and platelet 
aggregation response to agonists. In addition, residual AMT activity was 
determined by AMT ' s virucidal activity or incorporation into cellular DNA 
upon a second UVA irradiation and by its mutagenic potential in 
the Ames test. Results: After PUVA treatment of PCs, residual AMT 
retained 

virucidal and adduct-f orming ability upon re-exposure to UVA, but 
activities were less than those observed originally. As has been found 
previously, AMT had mutagenic potential following incubation in 
the dark with rat liver S9 microsomal enzymes. The PUVA treatment reduced 
this potential by 90 percent. C18 adsorption following PUVA treatment had 
no negative effect on platelet integrity and eliminated 50 percent of the 
added radioactive AMT. In addition, all detectable virucidal, nucleic 
acid-modifying, and mutagenic activities of AMT-treated PCs were 
removed by C18. Conclusion: These results suggest that hydrophobic resin 
adsorption of PUVA-treated PCs will conveniently remove functional 
psoralens and eliminates their mutagenic potential. 
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Genotoxic potential of psoralen crosslinks 
versus monoadducts in normal human lymphoblasts 
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4 , 5 ' , 8~trimethylpsoralen in combination with the 
protocol, we show that, in normal human lymphoblasts, the 
cytotoxic potential of photoinduced cross-links (CL) is higher than that 
of monoadducts (MA) . In contrast to cytotoxicity, the significant 
increase in the proportion of CL, at a const, level of total adducts, had 
no effect on the induction of mutations at the HPRT locus. Comparison 
with the data obtained in yeast and rodent cells using the same double 
irradn. protocol shows that the mutagenic potential of CL vs. MA 
varies between species. This suggests that the equil. between the 
excision, the recombinational and the mutagenic components of 
the repair pathways which probably det . the mutagenic efficiency 
of CL vs. MA is likely to be species-dependent. 
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The mutagenic processing of psoralen 

photolesions leaves a highly specific signature at an 
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AB To assess the role of a given genotoxic agent in the etiol . of human 
cancers, it is useful to establish the mutational specificity of this 
agent. The aim of this study was to investigate whether the processing 

of 

psoralen photolesions , interstrand cross-links (CL) and 
monoadducts (MA), leaves a specific mol . signature in the mutational 
events produced at an endogenous locus, HPRT. Human lymphoblasts were 
treated by 4 , 5 ' , 8-trimethylpsoralen {Me3Pso) in assocn. with a 
double irradn. protocol (365 plus 365 nm) which allows us to increase the 
proportion of CL for a given const, no. of total photoadduct s . The mol. 
spectrum of mutations at the HPRT locus induced in these conditions was 
compared to the previously reported spectra of mutations induced by the 
same psoralen in combination with a single irradn. of either 365 
nm (induction of MA and a low proportion of CL) or 4 05 nm (producing 
almost exclusively MA) . In all treatment conditions, base substitutions 
constitute the major type of Me3Pso photoinduced mutations. The majority 
of base sabstituLions involve a T residue preferably within a 5'-TpA 
sequence which corresponds to the favored sites of psoralen 
photoadducts . In other words^ the Me3Pso photolesions induce at the 
endogenous HPRT locus a highly specific signature. Moreover, base 
substituL ions have been essentially found in the non-transcribed strand 

of 

the HPRT gene suggesting that the psoralen photolesions are 
preferentially removed from the transcribed strand. In spite of the 
considerable difference between the proportion of lesions of both types 
(CL or MA) induced in different treatment conditions, the kind of 
mutations and their sequence distribution are similar suggesting that the 
mutagenic processing of psoralen CL and MA is similar at 
least for the steps resulting in base substitutions. 
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■'ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Although the current risk of posttransfusion infection is very low in 
North America and Western Europe, there continues to be considerable 
interest in measures to inactivate residual viruses in blood components. 
The human immunodeficiency virus is of greatest concern, but hepatitis C 
virus is also co:.sidered to be a significant problem. HTLV-I and -II and 
HBV may also be r.ransmitted by transfusion, although infrequently. It is 
likely that effejcive inactivation methods will have to reduce viral 
titers by about u orders of magnitude, including both viruses found free 
in plasma and those in intracellular compartments. Although it would be 
most desirable tu have a single procedure to inactivate viruses in all 
blood coi:.ponents, it appears that different methods may be required for 
plasma, r^^d cell;: and platelets. To date, the most promising approach for 
platelets" appear, to be photochemical inactivation. In general, 
photoactive comp .inds fall into two major groups: photodynamic dyes which 



are activated by visible Light and act by oxygen dependent generation of 
reactive molecular species; and ultraviolet-activated intercalating 
compounds which :'orm covalent adducts with nucleic acids. We have found 
that photodynamic inactivators are unable to inactivate viruses in 
platelet concentrates without damaging the platelets. On the other hand, 
we have shown thui: aminomethyl trimethyl psoralen 

(AMT) , when activated by long-wavelength ultraviolet Light (UVA) can 
inactivatfi more chan 5 logs of model viruses and HIV while platelet in 
vitro properties are maintained. Further, unlike photodynamic 
inactivators, AMT is able to inactivate cell-associated and intracellular 
viruses aud also prevents the replication of integrated HIV genome 
sequences, as de; ,onstrated by PGR. Platelets which have been exposed to 
antiviral treatment with AMT and UVA also retain their hemostatic 
effectiveness in an animal model system. One problem with AMT is 
that it is mutagenic and thus may be inappropriate for infusion 
into patients. T;ius, implementation of a psoralen/UVA 

inactivation proLocol may require the removal of residual drug from the 
platelet concentrate. An alternate strategy might be to seek 
psoralens which ^ire non -mutagenic . Finally, in the past 

year or so, much progress has been made in the use of methylene blue for 
viral inactivati. n of plasma. Methylene blue is capable of inactivating 
free virus in co;.ditions which retain the integrity of platelets. 
However, 

it appears to be jnable to achieve inactivation of intracellular viruses. 
Consequen-^ly, it is unclear when an inactivation method for platelet 
concentrates cou^d be available for routine use. 
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AB Background: Mono functional psoralens plus UVA radiation are not 
severely phototc,'. Ic and have less mutagenic activity than 
bifunctional psoralens plus UVA radiation. Objective: The 
purpose of this . tudy was to evaluate pigment producing effect using 
various concentre, tions (0.02%, 0.1%, 0.5%) of monof unctional 
psoralens such a.- angelicin, khellin and comparing it's effect 
with TMP :n topi .1 photochemotherapy . Method: Ninety-three C57BL mice 
were pair:':ed witi. either angelicin, khellin or TMP solution in 
concentrations o: 0.02%, 0.1% and 0.5% each and were UVA irradiated. Skin 
biopsies were pe: formed at 1,3,5 weeks after UVA irradiation. The pigment 
producing effect. v;ere measured by the number, area and perimeter of the 
melanocytes aftc topical PUVA. Results: The comparison of melanocyte 
numbers between different psoralens after five weeks of 

photochemotherap" showed a significant difference in decreasing order of 
TMP, khellin and mgelicin. The area and perimeter of melanocytes were 
larger in the Th jroup after five weeks photochemotherapy than the other 



group. However i:. the khellin and angelicin group, the area and perimeter 
of melanocytes re not increased by increasing the frequency of the UVA 
irradiation. Con;lusion: The number, area and perimeter of melanocytes 
after topical PU'/A increased in the TMP group compared to angelicin or 
khellin group. expect the clinical application of angelicin and 
khellin 

in vitiligo is p .ssibie considering the result of the study of pigment 
producing effect with a higher concentration and higher dose of UVA. 
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Targeted mutagenesis of simian virus 4 0 DNA 
mediated by a triple helix-forming oligonucleotide 
Havre, Pamela A.; Glazer, Peter M. 
Sch. Med., Yale Univ., New Haven, CT, 06510, USA 
J. Virol. (1993), 67(12), 7324-31 
CODEN: JOVIAM; ISSN: 0022-538X 
Journal 
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can be formed by oligonucleotides that bind as third 
a sequence-specific manner in the major groove in 
homopurine/homopyrimidine stretches in duplex DNA. Such triple 
helix-forming ol. qonucleot ides have been used to inhibit gene expression 
by blocking tran, cription factor access to promoter sites in transient 
expression assay. . In an alternative approach to genetic manipulation 
using triplex DM., the triplex-forming oligonucleotides were used to 
produce site-spe ■Ific, targeted mutations in a viral genome in order to 
achieve a perman .-nt, heritable effect on gene function and expression. A 
triplex-forming igonucleot ide linked to a psoralen deriv, at 
its 5' end was u,- ed to achieve targeted mutagenesis in a simian 
virus 40 (SV40) ^-^^ctor genome. Site-specific triplex formation delivers 
the psoralen to ' j^e targeted site in the SV4 0 DNA. 
Photoactivation f che psoralen yields adducts and thereby 

site. Mutations were produced in the target gene in 



mutations at tha 



of the viral ger. -.nes . DNA sequence anal, of the mutations in the target 
gene showed thai LI were in the targeted region, and 55% the same 
T:A-to-A:T trans -.L-sion precisely at the targeted base pair. In control 
expts., no mutagenesis above the background frequency in the 
assay was produc- u by a non-triplex-forming, psoralen-linked 

..less a vast excess of this oligonucleotide was used, 

specificity of the targeted mutagenesis. This 
oted mutagenesis of SV4 0 in monkey cells 
old increase relative to similar expts. using .lambda. 
, suggesting that fixation of the triplex-directed 



oligonucleotide 
demonstrating t], 
frequency of tai 
represents a 30- 
phage in bacteri 
lesion 

into a mutation 
ability to reprc 

viral 

DNA in vitro by 
vivo, this apprc 



jjurs more efficiently in mammalian cells. If the 
.-.(jibly and predictably target mutations to sites in 

..^ng modified oligonucleotides can be extended to DNA in 
:}i may prove useful as a technique for gene therapy, as 



strategy for 
engineering . 



ani; viral therapeutics, and as a tool for genetic 
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AB Psoralens and UVA light have been used in the lab. to study the 

inactivation of viruses that may be infrequently present in platelet 
cones, that are prepd. for transfusion. To evaluate safety aspects of 

the 

treatment of platelet suspensions with 4 ' -aminomethyl-4 , 5 ' , 8- 

trimethylpsoralen (AMT) , residual levels and mutagenic 

potential of AMT are examd. after UVA phototreatment . 

4 '-Aminomethyl-4, 5 • , 8-trimethylpsoralen, at a final concn. of 4 0 

.mu.g/mL, was added to platelet suspensions which contained 16% plasma 

and 

a synthetic medium. Platelet suspensions contg. AMT were irradiated with 
up to 7.2 J/cm2 UVA light under normal oxygen levels. Residual levels of 
AMT were detd. by HPLC and a bioassay based on bacteriophage .phi. 6 
inactivation. The photodestruct ion of AMT or its activity by UVA was 
characterized by a D37 value of 0. 6 and 0.3 J/cm2 with HPLC or bioassay, 
resp. At 2.4 J/cm2 UVA, which results in . apprx . 5 loglO inactivation of 
vesicular stomatitis virus (VSV) and retention of platelet in vitro 
properties, 12% (HPLC) to 91 (bioassay) AMT remained. Like other 
psoralens, AMT was found to bind to serum proteins as shown by 
ultrafiltration. Results are consistent with .apprx. 36% of the initial 
drug load binding primarily to serum albumin. It was detd. using 3H-AMT 
that 9-18% of radioactivity was bound to platelets in the absence of 
irradn. Similar fractions (13-18%) of AMT were bound to platelets after 
3.6 J/cm2 UVA irradn., and 8-10% of total AMT was assocd. with 
saline-washed irradiated platelets and is presumably tightly bound. 
Mutagenicity testing (Ames test, in the absence of UVA) was also 
carried out on the UVA irradiated platelet samples. With Salmonella 
tester strains which detect primarily base substitution mutations (TAIOO, 
TA1535 and TA102), no increase from background mutagenesis 
levels was obsd. with any of the samples. However, tester strains which 
detect frameshift mutations (TA98, TA1537, and TA1538) displayed 
significant increases in histidine revertants over background levels for 
irradiated and nonirradiated AMT-contg. samples tested in the presence of 
S9 microsomal enzymes. In the absence of S9 activation, a 
mutagenic response was obsd. only with tester strain TA1537. All 
frameshift tester strains exhibited decreased nos . of induced revertants 
with lower residual AMT concns . (which correlated with higher UVA dose). 
Significant mutagenesis was still obsd. for platelet suspensions 
irradiated with virucidal levels of UVA which maintain platelet in vitro 
function (2.4 J/cm2). These results suggest that residual available AMT 
is mutagenic in the Ames test and that the obsd. frameshift 
mutations may be caused by binding of AMT or its metabolites to nucleic 
acids in the absence of UVA light. 
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AB The mol. spectra of mutations photoinduced (405 nm) by 4,5',8- 
trimethylpsoralen monoadducts {MA), at an endogenous locus, 
hypoxanthine-guanine phosphoribosyltransf erase (HPRT) in normal and in a 
Fanconi anemia (FA) lymphoblast cell line, complementation group D, are 
presented. The authors show that, in normal cells, MA induce only base 
substitutions. In contrast, in FA cells which are partially deficient in 
the incision of MA, deletions are preferentially induced over point 
mutations (62% of the total) . Although the proportion of base 
substitutions is lower in FA cells, their type and sequence distribution 
are similar in FA and normal cell lines. The majority of base 
substitutions are located at sites of psoralen MA which suggest 
that 4 , 5 ' , 8-trimethylpsoralen photoinduced mutations are 
targeted and preferentially formed in the nontranscribed strand. 
Moreover, point mutations induced by MA in normal and FA cells are not 
homogeneously distributed, they preferentially occur in exon 8 of the 

HPRT 

gene. This heterogeneous distribution of mutations is ascribed to 
processing of MA. Great similarities were found between normal and FA 
cells with respect to the nature and location of point mutation at the 
HPRT gene; the high proneness to deletions remains one of the major 
instability features of FA. 
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AB Mol. characterization of mutations photoinduced by a crosslinking agent, 
4, 5 8-trimethylpsoralen (Me3Pso) , in normal human lymphoblasts 
was conducted in parallel with lymphoblasts derived from Fanconi anemia 
patients. Such cells have been previously described to be impaired in 
repair of psoralen photolesions . The endogenous HPRT locus was 
used as a target gene. The treatment of cells with Me3Pso in combination 
with 365 nm irradn. leads to the formation of interstrand cross-links, 



and 



specific monoadducts. The authors anal, revealed that the 
mutagenic processing of Me3Pso photoadducts in normal human cells 
results essentially in base substitutions (84%) . These are localized to 
sequences shown previously to be favored for the formation of Me3Pso 
monoadducts. The mucagenic processing of the same lesions in 
Fanconi anemia cells results in fewer base substitutions (22%), with 
deletions (66%) being the predominant class of mutation. In contrast to 
prokaryotic systems, frameshifts are poorly represented among Me3Pso 
induced mutations in human cells. In spite of important differences 



between the kinds of mutations obsd. in the two cell lines, the authors 
anal, reveals similarities in the type of base substitutions and their 
sequence distribution. In both normal and Fanconi anemia cell lines 
mutations, mostly targeted on thymine residues, are preferentially 
located 

on the non-transcribed strand. 
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The capacity of cells to incise DNA to remove altered sites after DNA 
damage can be detenained from the rate of DNA-strand break accumulation 



SOURCE: 
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in 



the presence of an inhibitor of DNA-repair synthesis, such as 
l-beta-D-arabm i: ircinosylcytosine (ara-C) . Because each chromatid 
contains 

a single continuous molecule of double-stranded DNA, chromatid breaks and 
gaps, i.e., non-displaced breaks, represent unrepaired DNA-strand breaks. 
The accumulation of chromatid breaks and gaps after X-irradiation in the 
presence of ara-C thus provides a measure of DNA incision activity. 
Addition of ar^.-C zo skin fibroblasts or stimulated blood lymphocytes 



from 



and 



normal individuals at intervals after X-irradiation significantly 
increased frequ .n ;:ius of chromatid breaks and/or gaps. In contrast, 
addition of ara-C to XP cells of complementation groups A and D had a 
negligible effect and a significant but less than normal effect on XP 
cells of complementation group C and one sample of blood lymphocytes of 
undetermined corLiploitientation group. The results thus show negligible 
incision activity after G-2 phase X-irradiation in XP-A and XP-D cells 

a level higher but less than normal in XP-C cells. 



L9 ANSWER 15 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 
E. 

CORPORATE SOURCE; 
SOURCE: 



DOCUMENT TYPE: 
LANGUAGE : 



3i: 3ICSIS COPYRIGHT 2001 BIOSIS 
1^33:286820 BIOSIS 
/REV:99345004945 

Hutayenic processing of psoralen 

liiono idducts differ in normal and Fanconi anemia cells. 
Gui . .,ouf , C; Papadopoulo, D.; Laquerbe, A.; Moustacchi, 

Inst. Curie Biol., Paris France 

::nvironmental and Molecular Mutagenesis, (1993) Vol. 21, 

J'JPPL. 22, pp. 26. 
*i>Ltrtlng Info.: 24th Annual Scientific Meeting of the 
:.;iv,. -onmental Mutagen Society Norfolk, Virginia, USA April 

;-2::, 1993 
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Updated on STN: 19930423 

:ed Medline: 19930413 
activity of a series of psoralen isosters 
atom at 8 position, new potential drugs for the 

1 hyperprolxferative skin diseases, have been studied; 

ivatives appeared to be 5, 4 ' -dimethyl-8-azapsoralen 



izapsoralen which induced a strong inhibition 
i], iihrlich ascites cells, very similar to that provoked 
•alt.-:, the furocoumarin at present used in 
y. /)uch compounds induced a small amount of inter-strand 
2nc: were non phototoxic when assayed on guinea-pig skin; 
nv.Ttives appeared to be highly mutagenic in E. 
is ^3T:rain contains the plasmid R46 and it is proficient 

Tihrcefore monoadducts do not should be mutagenic 
. ] .cause the first steps of excision, which remove 
o: '^he main cross-link repair use the same enzymes 
u\ ABC complex) , in the presence of a great number of 
-iS y.iSr it is possible that there are not sufficient 
Lv r removing cross-links according this pathway, which 
i L'/ a second one, uvrABC independent and based on 
-it/, which works at reduced levels and is much less 
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.jjlar analysis of mutations induced by 
ydroxymethyl-4 , 5 ' , 8-trimethylpsoralen and UVA 
.e mouse HPRT gene. 
■2 J. 

-atory of Microbiology, Institute of Pathology, 
-rsity of Liege, B-4000 Liege, Belgium 
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M Drug Literature Index 

LANGUAGE: ..jI Ish 

SUMMARY LANGUAGE: ik;J Ish 

AB The effects of eaction photosensitized by 4 ' -hydroxymethyl-4 , 5 ' , 8- 

trimethylpsoral n "-IT) on a mouse lymphoma cell line have been 

examined. Using the hypoxanthine phosphoribosyltransf erase (HPRT) locus 

as 

target gene, a .uts.jenic effect of the photoreact ion can be 

detected concon ce;. ly with a loss of cell viability. Isolation of HPRT 
deficient clone h.. , permitted a molecular characterization of the 
mutational patu nduced by the photosensiti zat ion reaction mediated by 

HMT. Southern ;: o" '.ng analysis demonstrated that the HPRT deficiency 

could not be cc : -zed with gene deletions larger than 300 bp. Using 
polymerase cha: r. . jtion on both DNA and cDNA, amplification products 
have been clone ir.; j» Ml3mpl8 and sequenced. Base transversions targeted 

on thymine resi ue.- have been located in exon 2, 3, 8 and 9 together with 

spontaneous fra ^sh ' f t mutations occurring in a run of guanine residues 

in 

exon 3. HPRT dt \:: .ncies owing to mutations arising in the HPRT promoter 
region have al.s . .n observed. Dot and Northern blot analysis revealed 

that the photo: -, •*. .on could lead to either a reduced level of gene 
transcription c " ; complete absence of HPRT m-RNA. Using polymerase 

chain reaction : : amplification and agarose gel electrophoresis, 
deletions in tl. H. . : promoter have been observed and correlated to 
deficient enzyn session . 
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AB New bioisoters , soralen, obtained by replacing carbon 8 of 

the central bet .-ing with a nitrogen, were studied from the 

photochemical, , iological and phototherapeutic points of view. In 

particular, 4,-. , ,5'-dimetyl, 4 , 4 ' , 5 ' -trimethyl and 

3, 4 , 4 ' , 5 ' -tetr^. \- ^ azapsoralen were studied. The crystal and molecular 
structure of 4, ' - trimethylazapsoralen, obtained by X ray 

diffraction, wa :> reported. Like psoralen, these compounds 

form a moleculo - plex with DNA, undergoing intercalation inside the 
double helix o: ..lacromolecule . When irridiated with long ultraviolet 

light (365 nm) , .. :.ntercalated drug photoconjugates covalently to the 
macromolecule, ' ; :g mono- and diadducts. The photobinding rate show 

the 

following orde; ;gnitude: 4 , 4 ' , 5 ' -trimetylazapsoralen (4 , 4 ' , 5 ' -TMAP) 



3, 4, 4 • , 5 ' -tetra 
4 ' , 5 '-dimethyl. 
{4,4' -DMAP) . Th 
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but lower than 
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However, capaci 
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■ \ "azapsoralen ( 3, 4 , 4 ' , 5 ' -TMAP) greater than 
,;s -alen {4 ',5" -DMAP) = 4 , 4 ' -dimethylazapsoralen 
:)N.'. photobinding rate of 8-methoxypsoralen {8-MOP), 

c is similar to that of the two dimetylazapsoralens 

■\nd tetramethyl derivatives. The ability of 
n cross-links in DNA is lower than that of 8-MOP. 
o induce cross-links does not parallel the DNA 
; i." is higher for trimethyl derivate and lower 
, r ;ralen. Azapsoralens show evident antiproliferative 
ue .lyl derivative is the most active, followed 
:h uhese compounds showing activity slightly higher than 
J wo dimethylderivatives are less active. The 



-lens on E. coli WP2 TM6 is lower than that of 8-MOP 

. The new compounds do not show any skin phototoxicity 

)n the basis of its DNA photobinding, 
' ivity, mutagenicity and lack of skin 
.'-TMAP was chosen for clinical evaluation. Clinical 
„opical treatment of psoriatic plaques reveal evident 
sness and clearing is between good and moderate, 



s'c as reference compound, is more effective. 
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: ' angelicins: structure activity studies on the role 

-.h '. groups present in 3,4 and 4 ',5' photoreact ive 

\ : :Ii D; Dall'Acqua F; Baccichetti F; Carlassare F; 
r '.n F; Rodighiero P; Manzini P; Guiotto A 
■ c ■ '.ment of Pharmaceutical Sciences, University of 
:c-.:, Italy. 

• -0, (1991 Nov) 46 (11) 1381-406, 
.„.;-.l code: ACZ; 8912641. ISSN: 0014-827X. 
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1.. reduction of one, two or three methyl groups at the 
' , ' photoreactive site of angelicin, in terms of extent 
.r. DNA-photobinding, was studied. The introduction of 
'c.- -A in the 3 or 4 and in 4' or 5' position increases 

■•! toward DNA for the molecular complex formation and 
■ obinding, even if to a different extent. The 

r occupancy of 5' or 4' position; much less 
t... .ancement in the case of 3 or 4 positions. The 
;o ethyl groups in 3,4 or in 4 ',5' positions leads to 

J form the intercalated complex with DNA; the 
. so enhanced, but to a larger extent for 
:in. No steric hindrance, therefore, seems to be 
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iuction of one or two methyl groups at the level of 
les of angelicin. The introduction of a third methyl 
lyl or in 3, 4 -dimethylangelicin exhibits a strong 
;:a photobinding; in particular 4,4',5'- 

oears the most photoreactive towards DNA. 

ethyl groups in 3,4 positions exhibit lower 
: livity than derivatives carrying methyl groups in 
;orrelation was observed between antiproliferative 
-.obinding; may be that the presence of methyl groups 
.sitions affects the type of cycloadducts formed. The 
iducts may affect the antiproliferative 
:CATED AT 250 WORDS) 
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. '1 ' . V -trimethyl-8-azapsoralen, a 

Totoreactive and non-skin-phototoxic bifunctional 
o\ jster of psoralen. 

.... :i D; Dall'Acqua F; Caf fieri S; Baccichetti F; 
sare F; Bordin F; Chilin A; Guiotto A 
. ment of Pharmaceutical Sciences, University of 
u . , Italy. 

Ivj'. JHEMISTRY AND PHOTOBIOLOGY, (1991 Jan) 53 
I) 3-8. 

vi^ tl code: P69; 0376425. ISSN: 0031-8655. 

j: :D: United Kingdom 

- ^1; Article; (JOURNAL ARTICLE) 
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ty Journals 

.r d STN: 19910630 
.s' pdated on STN: 19910630 
I'c d Medline: 19910610 

: ■ 'tobiological properties of a new isoster of 
-* ^methyl-S-azapsoralen 

been studied. This compound shows a high 
■ : higher than that of 8-methoxypsoralen (8-MOP), 
cts and inter-strand cross-links. The yield of 

is markedly lower than that of 8-MOP. 
ivity of 4, 4 • , 5 • -TMAP, in terms of DNA synthesis 
ascites tumor cells, is higher than that of 8-MOP. 
.y . E. coli WP2 R46+ cells appeared similar to 
in ..at of 8-MOP. This new compound applied on depilated 
. n irradiated with UVA did not show any 

On the basis of these properties 4,4',5'-TMAP appears 
: tochemotherapeutic agent. 

EARCH COPYRIGHT 2001 ISI (R) 
725 SCISEARCH 

MIC IMMUNOSUPPRESSION OF CELL-MEDIATED 
IE-REACTIONS BY A MONOFUNCTIONAL PSORALEN 
'JLTRAVIOLET-A RADIATION 
: <^CH S E (Reprint) 

. ' TEXAS, MD ANDERSON CANC CTR, DEPT IMMUNOL, BOX 178, 
HOLCOMBE BLVD, HOUSTON, TX, 77030 (Reprint) 

DERMATOLOGY PHOTOIMMUNOLOGY & PHOTOMEDICINE, ( 
991) Vol. 8, No. 3, pp. 116-122. 
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'A2r..^^CT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB Because of ;■ uiu esirable side effects associated with the use of 

8-methoxypsor«: '^ anc; long-wave ultraviolet A (UVA) radiation in the 
treatment of sr. . di -orders such as psoriasis, the use of monof unct ional 
psoralens, whi. • less erythemogenic, less mutagenic. 

and generally : ; ■■ totoxic, has received considerable attention. Little 

is known, howe , out the immunosuppressive properties of 

monof unct ioncT.! ^z^ .ens. The purpose of this study was to 

examine the 0.::^' . : parenteral administration of a monof unct ional 

psoralen, anqe.ici.-.. plus exposure to UVA radiation on the immune 

response. In_;ee'lDr. .f angelicin followed by exposure to UVA radiation 

significantly . -'or.i. sed delayed-type hypersensitivity to alloantigen in 

a 

dose-depender'i- ■ ^; ' n. Similarly, the capacity of spleen cells from the 
angelicin and ' ated animals to proliferate to alloantigen 

was significc.:,. ■ pressed. The suppression was specific for the 
alloantigen u.^^ ' , .ensitize the angelicin and UVA-treated 
animals and wa. ^ ;iated with the appearance of splenic 
antigen-speclii 'J 3: • cesser T lymphocytes. These data demonstrate that 

the 

effect of sy.st- ' j c;. ministration of a monof unctional psoralen 
followed by UV/. toe ure on the immune response is similar to that seen 
following thu ' on of bifunctional psoralens. These 

findings also . ■ . that the severe skin phototoxicity associated with 
the use of a b: onal psoralen and UVA radiation is not 

necessary foj- ; . , action of systemic immunosuppression. Furthermore, 
the inductio:; .emic antigen-specific immunosuppression by angelican 

plus UVA, wi-.iic it . ct skin phototoxicity, suggests the possibility of 
using this and ^.-loo d compounds to specifically inhibit unwanted immune 
reactions . 
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AB The monofunc rocoumarins, the 6-methylangelicins, were tested for 

their antipr . ; ve activity with various animal models and 
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.■^icro-organisms and in manmialian cells. The most 
, 4 , 4 ' -trimethylangelicin, which showed a 
e effect and reduced genotoxicity in comparison with 
MOP) . Some of these compounds were also tested 

application on 17 patients with psoriasis. They 
ctive than 8-MOP in clearing psoriasis without 

::<icity. The methylangelicins also caused skin 
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. ' ar-UV radiation (UVA) f urocoumarins { 

3 defined lesions in DNA, i.e. monoadducts 
links. Their use in photochemotherapy { 
VA) treatment) and cosmetics raises questions 
ability of these lesions and their genotoxic 
; 3 analysed the repair of psoralen 

:^c:red eukaryotic cells, such as yeast and mammalian 
^r-arins of photochemotherapeut ic interest. In yeast, the 
- ,i ■ pathways differs in exogenous (plasmid) and 
al) DNA. The order of mutagenic activity is 
.len greater than 5-methoxypsoralen greater 
n greater than 7-methylpyrido [ 3 , 4 -c] psoralen 
; noxypsoralen. The mutagenicity is dependent 
lity, concentration and bioavailability, 
/elength, dose (fluence) rate and presence or absence 
. It probably involves an inducible component. 

ccurs during the repair period after PUVA treatment, 
lenotoxic effects of psoralens are produced 
;aent of induced photolesions and the interaction of 
jms . 
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eff: :ient chemical sources of triplet excited carbonyl 
obsf -ved to be genotoxic in isolated DNA, bacteria, and 
. ian t;jlls. In superhelical DNA of bacteriophage PM2, 

■ and hydroxyalkyl-substituted dioxetanes (1) induced 

■ ndonu ;lease-sensitive base modifications and only few 

. ceaks. With a specific endonuclease a small fraction of 

ons D identified as pyrimidine dimers. The 
'.ane x) or PsD bound photochemically to calf 
:he as :ia-pyrone ring of psoralen (fluorescence 
Photc inding was also observed when calf thymus DNA was 
psora .en and 3-hydroxymethyl-3, 4 , 4- 
-ioxet;ne. In Syrian hamster embryo fibroblasts and 
oxet^ es induced DNA single strand breaks. The alkyl- and 
bsti' ited dioxetanes 1 and 2 were efficiently inactivated 
jtat . one, ascorbic acid, tocopherol, NADH and FADH2 . 

id 2 V L~e not mutagenic in Salmonella typhimurium 
)enzof :-an dioxetanes 3 exhibited substantial effects, 
iply t .at presumably a mutagenic intermediate with 
i few inutes is produced from the benzofuran dioxetane . 
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ompds. Herpes simplex virus (HSV) has been used here as a 
:>r rep .r of psoralen damage in FA cells, 
ralen c osslinks. The replication of HSV is 

its DN , contains covalently photobound psoralen 
p irison lo other psoralens, 4,5',8- 
s Len (1 : .^) is 1 of the most photoreactive 

-t for 3 a relatively high proportion of DNA 
■ :)sslir; 5 with UVA irradn. (365 nm) . TMP-damaged HSV is 

activa' 5d by multiple infection in human fibroblasts. The 
• Lplici / reactivation is greater in cells from FA donors (5 
.) than .n normal cells (3 strains) . Mutagenesis 

viral :hymidine kinase focus revealed the following: (1) 
.3 vira mutation rate is lower in FA than in normal cells; 



and (2) ur.de condit; )ns of multiple infection, the mutation rate is 
either groan, i- (normr i cells) or unchanged (FA cells) in the progeny from 
psoralen-dim ! :3d HSV compared to that from untreated virus, taken 
together, ':h. . e obse: nations suggest that the pathway underlying 
multiplicity i^activ^cion of psoralen-damaged HSV is error-free 
in FA cells *^ lative zo normal cells. 
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] recessing of psoralen adducts in an active 

1 iman gene: repair and replication of DNA containing 

r jnoadducts and interstrand cross-links 
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